Field and imaging spectroscopy for monitoring intertidal sedimentation dynamics by Elsner, Paul et al.
Field and Imaging Spectroscopy 
for Monitoring Intertidal 
Sedimentation Dynamics
Paul Elsner
Birkbeck, University of London
Tom Spencer and Iris Möller
Cambridge Coastal Research Unit
University of Cambridge
Geoff Smith
Specto Natura Ltd.
Cambridge, United Kingdom
Coastal Erosion
Loss of saltmarsh and 
their wave 
attenuation capacities
“coastal squeeze”
Need to better 
understand intertidal 
sedimentation 
processes 
Tollesbury Managed Realignment 
Timing of overflights
• Favourable weather conditions need to coincide with 
tidal conditions
• No concurrent ground reference measurements
• CASI
Hydro-optical modelling
• Empirical approaches not feasible
• Need to calibrate physically-based model
• Gordon (1975): 
• Retro-active spectral characterisation of water body
• Estimation of inherent optical properties
Parameterising Water Colour 
Simulator (WASI)
- developed by P. Gege (DLR), initially developed for Lake Constance
- uses non-linear optimization procedures to analyze and simulate a 
wide range of hydro-optical parameters, including the concentration 
of suspended particulate matter.
- Can be parameterized for other environments
Field Spectroscopy
From: IOCCG, 2000
Bottom Reflectance
water depth 20 cm, measured ssc 200 mg/l, modelled ssc 221 mg/l 
water depth 20 cm, measured ssc 200 mg/l, modelled ssc 178 mg/l water depth 110 cm, measured ssc 129 mg/l, modelled ssc 109 mg/l 
Impact of hyper-turbid layer at initial tidal inundation
Model Performance
Full GER 1500 resolution
CASI resolution
Model Sensitivity
Full GER 1500 resolution CASI resolution
Impact of temporary aggregates/flocculation?
Results
Elevation and 
Accretion
Estimating water levels using waterline method
Quantifying tidal dynamics
Future Research: Investigating impact of tidal spatio-
temporal  IOP variations on spectral signal
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